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^1. iiS^O^^l, Tf^^H. ^^aiiT^<iK ^^tij-s'i^v, Ei-^i?!^^, Jf-s^ifli-i^^, Ei 

1-17'1-91'S-. ^^51, S-Sa. ^;?H<^K ^^HeIt-K tel^. ^I-bI-^K iibOi44. 
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(71) 3i|-p> S^l^^S 7lI<S«fl«> 

n -65929 sj-^^ 50 

(72) t^^> «ll = B|lAliq-^^S. 

^^65817'3=?ri^'y -^^*l-f€<a^*Mi'i^6 

^■^65428^ €^>"a €£^^^^E s].^ 1 1 

^ <a 657 1 9X5.«l-<a 'HI 1- ^ tf] 7 

^'a63322S| cil =4a 3B]-zicii:^a 7l=frE 14 
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(74) tfl^l?] «>1^J: 

(54) A]-ol#2^irii€, <^1^ ^S: ^ -§-£ 



^ 1^:^^ ^S^iS^'M^^ # HAG 004107 (DSM 13381)S1 Brj=°1l 5]«fl T^^^fe 15] ^ o]S\ ^i] 




^i^'^S.vyo]^^^ HAG 004107, '^Ml-elii^, el^F^l el^i-;^!, Wi^'S^l, "3- 



^ t'g^ ^S^MT^H^l^ HAG 004107 (DSM 13381)^: ^r^^H =r^l: ^MSBli^fi^^. Irelfe 

^ ^IS Ih-a. HAG 004107 (DSM 13381). ^M^B^Srii^ ^ -^l^l ^e^lj-^^^. ^-g-Elfe ^ ^7]- 

f-7>l-lr ^^^^ ^-^m ^ft ^<^14. 



5^41^11- A>-g-SH -B-5l«>7|l ^IStt ^ SJ^ '3-^«r'?l ^i^*^ (diabetes mellitus) ^1 4. 

^ixi^^ 'S^^ cflAp^ l^T- ^S.^ ^7}S. ^J-^fl<^14. cflAp^ ^ft^ ol^Bi ol^ 

^ 4* ^lolt!:^. "y^ll 4-§-^ 1^ "3-°^) cfltt ^fl-^il^^ll 2]^ o]^ ^5fltt4. <?! 

SB ?3 ^^^^^^] ^S] Al^v^g (giuconeogenesis)^S -y*! ^^l7> ^o}^4. ^^o]]X\s\ o^^^ 

4ii2l ^E^^ -y^H -^Jf- ^1 ^7>i- ^2fl*M ^4^^^^ If' ^l«J-^> ^5.1- f' 

7}Al^4. (ketoacidosis) "d^^^. ^ (4^1^^. 0 -t}o]^^X\:^^sXi._ ^7} 
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-^^l- ^2fl?t^^. ^ ^>^^ 7>>8- ^^^^ rflApj ^2!-oi] ^^l-n^ 3o/„ oJAj-o] ig-i^A^ ^ 



^>ix^^ ol^^ ^c^Su Hl-a-t^ -51^^ (NIDDM) £^ ^lll^ 'g-ii*^^^ 1-2^^ 'S-in'f <iA-l^. 



• ?l^fl^r ^^li^fl^i #^2J2.^ ^^4: ^7}X\nJL, 



7V^ 7j-^tt a4 ^ «>4fe 41J-^«115] ^;^1'^]4. ^lll^ "^i^^^ 4l3-^*lli tflft 

01^1- Ji4^ol4 ^*>4 ^tg-AV ^.^15^ ^y^y} S.m^. «^ -B-el ^^J-a:^ ^H^i ^ ^^^-^ (gluconeog 

enesis)* 4^«U #^^^1^1 S^S^^S] A)-^^ ^i-iiAl^4. ^wj- Afl^oflAi ^V:^^)^^ oia].S|. ^s.2].;g<^l 
^Blofl ^^]E|ir ±^ Jis^ -^^-^^^ 2^4^1 (HSL)i Al«j-A>o^ M^V^ol ^1«^>^*117> ^1=14. 44^1, HSL 

^4* ^^*H ^lll^ -a-itig* ^m4^cfl ^^i-4^1^h 4* ^^^§ ^-g-^ a* 7>^«: :5i44. -^lelli: 



^^6]] o] = si ^^TllS, iS=^£4<^l^il^ HAG 004107 (DSM 13381)ol ^S^Ai^^V 

41-71 .^V^xA^ 514^11- 51^14^ %A^Ol B^3l-;^j O^^);^]^ g^*V^ OJd-^ ^o] i^-4^4. ^V7] Al 

^tt €'3 si-^i-#^ <^lf= svtI) (4o)4oi^) Ri ^isvsi 4^41^ <^]^<H42. el4^1- ^^l^AS ^4^^ -^7]^^^ 

4±i« tfl^-Hl tl]^ ZLl-^* €: ^-l-i-^l €-^[R. Neumann & H.H. Peter in Experientia, V 

olume 43. pages 1235 -1237. 1987] -Hl^i 4>«11€«^ 'iii:Efl4;^ <^:^}^ CGA 134 736^S.a1 7]^s\'^±^ o]^ 
&^[T. Kurokawa et al.. J. Antibiotics, 46. 1315 -1318. 1993] i^i ^"St!: ^^i-i:<^l 4<^ll-5.a^fl 0.3. 

41-7] ^^^^s. -as^ m^'H -^^ m ^^4. ^^i^i 4 

^i^4 4^*. i:^ 4^444 ^4-i-<^] 4^1-4^ ^^1- ^^4. 



44^i, ^ 'Umn ^Efl ^ 4^4 °1e1tb *^i-l-5.Ai SI-si-a] ^^v°_ ^ ^j^^ Ajeisi-^ 

.^S. *1-§-£l^ <g ^ 4S^2^ ^o]4. 
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I 



R' ^ (1) ^4 £^ ^ifl, ±41- ^S.n^, - «!]B|5.AH#3J'a ^ °Ji, ^^7-14 (1.1) -OH. 

(1.2) =0, (1.3) -0 -C 1 -Ce -^i^di^]'^. "S^a^ ^^ii|]ol4), (1.4) .q -C 2 -Cg --a:?!!^ C^l^^. 'S^ll^^ 
zl^fl ^^<^14), (1.5) -Ci -Q ^^^ifl<^li=}), (1.6) --^l-^, (1.7) -C 1 -Ce 

^^1, (1.8) (1.9) -NH -C 1 -Cs -•a^J('^I"ll, "ar^^ £^ ^^=>1'^1-), (1.10) -NH -C 2 -Q -t?lN( 

■^l^, t^m^ #^<^14). (1.11) -NH 2, (1.12) =S, (1.13) -S -C 1 -Cg -''^^ii'^]^, ^^^2^ ^4 

^ifl<^14), (1.14) -S -C2 -Cg -^^?ll^(<^lttll, 2\4 a^^4fl^l4) £^ (1.15) ttS^C^-im, 1.1 

^^1 1.15^ ^7^0.^ ^1*^ ^ ^4)°11 51*11 <a - Itih^ 2 ^^1 30S] ^ihifl; (2) [ - 

-(CIt)„]™'^l ^1«:£|^] ^714 ^IS^l 1.1 uflx] 1.15S. - <^1^1«:« -[ -41 -(CH 2)„]n, ("^-H. n ^ 

^iS. ^^^^S 0, 1. 2 £^ 344)431; 

(1) Ci -Q -'a:S(4ii}l, ^44 ^Ift^ 1.1 ^^1 1.15S. "a - '^l^ie^4), (2) C 2 

.^?ll^(4nfl, ^1«:E|4 St44 1.1 ^^1 1.15S. - £fe 4^m€4). £fe (3) C 2 -Q --y:?!^ 

(4x^1. o^^i^^ 4«5|4 $^714 1.1 ^^1 1.15S. - £fe 4^1€:€4)43L: 

y (P) SEfe- % (S) -fi^**! 1^ , 

Xi.Xz'gXg^^S^lJ^iA^ (1) -0-, (2) -NH-. (3) -N=, (4) -S - £^ (5) -CH 2-^ -CHR2°14. 
Ri^ 4^aj §1-711^, 6 ^4 24, °ll^ 4^2)4^1^ 10 ^4 18S1 ifl ^^r4. ill^r ^44, il- 

1-^, -^s^^d(°H, S^#^<^14),S^l:iSl-4, ^ll-#^, -^i^ima^ -'a4^C^H, -a^m 

"a?!^* ^4 2^ ^^<^14)'a ^ Si4. R'^ 44^444 ^j-4 4*4 44 nl- 1.1 ^4 1.15°11 4«i1 
44^ 4i-4«]-7ll "a - £^ 4^1«:€ 4^ Sa4. 11:41 -84 8> ifl4 is- 4H14 ^'-^l 4«r^]7} 4^2:!*H ^4 10' Ml^l 
14.71- S.4 4^4«>4. 4^^ 1.1 ifl4 1.15^ atl: ^7^0.^ ^^tfl^MH. ^M^. 44^, <=H1 

iEijs, 44x 4E^_ 4E5., ^xj o]iBii= ^ 44 <^1^J-51 nl-AS. 4«:€ ^ 

2 tfl4 30^ 4a.^Hl-^ ^^^^ 4^44711^ 444 ^4i^ 4, 5, 6 75. 4f-4^1fe 4^^ 
4, 4^-3)4711^ 4^, # £fe 4 7114 2 1.114 30-^s 4f-<H^ ^44. «^ £ii -. - SE^ 

sel44#^. 4^^*V7ll^ s.ii4<^iss^<a ^ Si^4. ^4.^114 7114^. ^/a^ ^Jr^'Hl 441: ^ SX^. 4^4 
4#^ 4'S-^ £fe 1J-%T=^ ^^^J 4^ is.^ 4«:« 1^^^ Sfe ^=^^11^4 ^4. 



44:4^ 2 ^14 304 «11E11S44#^ 44:411^ 44 441-4 4di 447> o. S N «^lEfls44s la^flsl^ 44 
■^l^s], 4^^14711^ 44 ^4 ^-11 7HS] ^41- 44i^ 2 ifl4 30AS. 4^44 ^°14. <^1214 4^ £i -, 4 
- S44^1#^, 4^2]^>7fl^ Jii-Ai-oi^4oj ^ o;|o.4_ 44,ifl4 7)14^. f^-a ^/Efe ^^^1:°11 44tt ^ Si4. 

4^^4711^ 4 -, 5 -, 6 - £^ 7 -4 4"^ ^ 51^4, 4fe 41]-^ ^^J-a ^ Si4. ^ls.fe 4«r 

444 44514 <a4 514b14°1 S14. 



41^ ^1444 ^44 444 ^S^ll^ ^234^1- 44i^ 6 ^414 14, 4^44711^ 6 ifl4 104 «J-%1=^ 
S: Sfe «:7il44. tt^^^ #S.4^1H, a5.44H, 1-^^44H SE^ T^£tt:44H(ofll: 1-4, 4'^}M-'='lH(4Bl)) 
44. 
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-Ci -Q -"i^i^ 1, 2. 3, 4, 5 £^ 691 2\4 £^ <^vg|^ .^j^ o^]^^ i 3^ -^t ^ 



-C2 -Cs -"a-?!]^^ 2. 3, 4. 5 £^ 6<?1 ^jifl ^ifl m]^. ^ €e|^°]4. 

-Q -Cg -'k^?!^^: 2. 3, 4, 5 £^ 6?1 ^ifl 'fl* -f-^, -¥-E]^ ^ ^^^o]t^^ 

R'^^mm^. (1) -(CH2),5CH3. (2) -(CH2),3CH(CH3)2, (3) -(CH2),, CH(OH) (^2)3^3, (4) - 
(CH2)n CH(OH)CH2CH(CH3)2, (5) -(CH2)i2 CH(OH) (^2)2^3. (6) -(CH2)i3 CH(OH)CH2CH3, (7) - 
(CH2)i4 CH(0H)CH3, (8) - (CH 2 ) , 5 CH2 (OH) , (9) -(CH 2 ),6 CH3 , (10.0) -(CH 2)13 C=OCH2CH3. (11.0) 
-(CH2),2 C=OCH2CH2CH3, (12.0) - (CH 2 ) ,1 C =0CH2 CH2 CH2 CH3 , (13.0) - (CH 2 )i3 CH3 . (14.0) -(CH2) 
n CH(CH3)2, (15.0) -(CH 2)14 CHg^fe (16.0) -(CH2)i2 CH(CH3)2<^m-. 

r2^ ti>^a!«]-7]|^, Ci -Q -^S, £^ =S.«olc>. 



^■tm II 




IIA^ 4<^l#Hli:fl^ A2 



Sl-S,!-^' IIA 




Sl*hAi III 




:^«j-<i} iv^ AH#HlSill C 
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wfl^S ^^lltt 4^ ^€^1 °1 ^S=^S.i^>'^l^|^ ^ HAG 004107 (DSM 13381)^ ^ 

^Efll- 5]-^ 5|.^vxi ^E^STnH>Hl^ ^ HAG 004107 (DSM 13381)51 Hrj=l:<H]^i <S= 



aeiM", (R,R), (S,S) (S,R) afl^ll- St AH#5l5^11<^l S^^s)!^, <^]t fe^TflS 

^o)) ^77}:^] pl^i^ rfiE^SnH^-flrfi f= HAG 004107 (DSM 13381) EEfe ^oj^j £^ f-'^ifl^l^l* 

^ ^^<^1 4* ^V<^1#21^^^^ ^i-ElicnH^Hllrellih f^, H>%2!«>7llfe ihS^^pl-ol^l^^, ^ HAG 004107 (DSM 1 
3381)^1 ^ ^S^SnH/fl^ f: HAG 004107 (DSM 13381)^ 4<^m€giS5.1 (RAL 1014) 

^S^-t^ ^El-5|1^E ^etcfl tcl-e^-A-l 2000\1 3€ le-a^fS. ^Ea}_£nj-o)/ij^ ^ HAG 004107 (DSM 1338 

l)S.'^i 7] l}-7l ^ [Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH, mascheroder Weg IB, D 
38124 Braunschweig, Germany]"^] 7]^^'^t]; 

^B.^S.^M4^ ^ HAG 004107 (DSM 13381) cfl^-^l, JEt!: ^ ^^^^ 4^ s>u> oJaj-o^ 
^> ^11- 1-^. 7;>ii]^ £t X --a i^Hl £t ^4}-^ ^j]* 1-^ , «ll^^ii-i]<^]S(EMS), 




lA 
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2 -^MH^^l -4 -^]^^] -te2ili-(M0B) ^ifN -i^ll^ -N- -N -M-^5.rli-7"^l-i-l ^1 (MNNG) °1I ^l^fl^i H 



4sH. ^ ^^^^ S^«^^ 151 Sl-^i-# olAj-o] aflof aflx] ^o]] itfl^xl ul^j^ ^SEfl^nH^i f= HAG 0 

04107(DSM 13381), £^ '5151 ^o]^ ^'^^^]nm ^^^^t ^M^M^I ^^"^ ^fl^l ^"Hl^i 1^:3:^1 7U "^l* ^11 

^M^^n^. 5^ ^S^SnM>Hl:ii ^ HAG 004107 (DSM 13381). -^ISI #<a«<5l^l ^^l^l* ^ ^ 

^ ^7]^^- ^4 <a<3= Hll°<^ Hll^m l-^)f'°fl^i ^"^^ AH#2lS^^<5] Bfl<a= Hfl^if^ 

Hl-^2)*>7ll^ S7pJ ^7d^M^~] o]^ 18 tflxl 35r ^J£5l ^ 6 ^fl^l 8 ^£51 pH-^l^i ^*1 

^v^aj^tl-. 



£^ D -"^VM*. ^ ^^^1: «^ ^S^^l-. 1-^. =f]^ 4«. ifl^ 7]-^ S ^<'} ^#1-<^14. 
€4: -^g-^^^^ <^M2n^V, ^4°1H S S <^151 ^Sfl dij^ ^7>^ ^ 

^UK 7W SEfe as. s^^J: ^^2.^^ ^ ^^><g<5l 'g^*? -§-°-S<=>l ^T-B-tt ^ Sife ^71 ojli. 

<5l 



^ t^ofl 4^ Sl-*T-^ II Ml^l XVA51 AM#Bli^^2l ^IS^ ^lel 4* ^ ^1^ ^± ^ O.H^l 5%, «m*}7ll 
^ 0.3 3%!- t^-^^fe ti^o^ ail^Hl^i ^«1 -s!^* ^^51 7l#^ 44S-1 ^^11 «rj= «ll^l2l ^ 

7]^o_s. t!:4. 

Sfs,^^ VIII Ml^l XVA51 AM^eli^Hjo^ 4^2! ?!■ ^^il^^ o.i vfl^l 5%, hI-^^I^WI^ 0.3 Ml^l 2% ^el^-Ht, 

0.2 5%, 4^21*1-711^ 0.5 ^fl^l 3% 7}^ ^ 0.05 l.Og/i. 4^^is>7fl^ 0.1 Ml^^l l.Og/i "§^4 

n^'i afl^H^i. ^S^£4<^H^ HAG 004107 (DSM 13381)^ ^Mfisl^riifl ^^^^ S^jtl:4. 811'^= 

^^ofl n^-s^-A-l. ^ ^T^ofl 4^ ^1-4 ol^i-5] AM^e^i^Ei^] ;ge^aj ofo. ^ ojtl-. 5E^, 7llt^?l ^H^eli 

^1151 ^1-^1- slsl-71 ^jtflAi Bfl^i ^A^^ A>-g.*H *l-4 £^ *>4 ^^1^1-51 AH^eli^Ho] ^^714 

tt^l 4°J:21 "^f^^ >0^£l7ll ^c^l 7l-^-€rl-4. 

Hflo>^^ 4^4«Mlir 4t-7l-^tt AM #21^^-11* «^-^t!:4. Afol^e^i^el A, p 5c ^ p27| ti}ig-3l^l-7ll ^A^^4 

AM#eli^ll A ^^1 TZi^n^ II ^11^1 XVA51 2^^^!-) °l2loil. ^-7}^ Sf^^l-^l ^S^as^H^ll^f; ^ HA 

G 004107 (DSM 13381)51 a^ot ufl^HlA^ S^^^H, °1^ "fi^^ 4^1^.^ R ' ^ RHI 51«11a^ Sf4)-Ai n ^fl;^! XVA^ 
44^1 31-^^1:4 4M44. ^4 41^.^^, ltV£l7i4 ^7l-S ^iflsm 4^1^^ R' # AM^e^i^Eio] ^ 
#51^4. ^la^tt 24 ^^^1:21 ^S|-(4<5lH^^Sj-) ^§^^0.0] ^.Esfl^^ol^-fl^ HAG 004107 (DSM 13381) 
4 «r<fl:'HlAi ^#7]-^«>4. 
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42} ^71 £^ A>^°1 £<y4 %v^l %i4-slu>. 18 v-fl^l 35°C 25 Ml^l 32°C 'S^, 26 

^^1 30°C ^JE^il^i ^- 514. pH i^^l^r 6 ^^1 8, «m2!s>7jl^ 6.5 ^^1 7.8^1 ^^<^1^<^1: €4. 41-71 

^Vm^ ^i-^l S^i^^l^i °J*LV^-^^ 24 300^1^. a}^3js]-7])^ 30 ^H^l 90a1^> ^<?V b11°o^^4. 



^IS «fl;^l. ^ ^«fl<a=l-^ 'Hll- 1:1051 -§-2l«l^ ^^€4. ^lal «ll<a=#^ ^11- ^4^1* <g^<f 
^f^^l?! ^ ■^l* 36 120A]^V 4^2!3>7fl^ 48 96Am -^^Ir ^^^H?! 5a>^^ 0,1^. 

^^1- 3 vfl^] 40"^, 4^2l«Wl^ 4 i-fl^l ica 31 ail £^ ?!!^ 'g'* «11^1, <^1- 1-^, ^-^<^>/a£/<^l-7> £^ ^| 



«H<S1- SE^ S4^fl pH°ll ^ evav 3_^^}^n.AA £^ Ji-y- ^Jl^l 3^i^l-£a2fl4 a. 

^4Sii2}|4 'S-'S '-l^^A ^1«<^1 si«ilAi j£4Bl^l- S14. ^ ^^^°11 4* ^H^eli^^^ *^>^]i 

^^11«H 13.4 :i^5l oj:^7> Hr<f "^^Ji-HI #^11?t4. *l-7l 7l#E|^ ^g-^l 4^^: ^ t^<H] xi^^ f^\c\^A^±:.^ 

51 y]-^a|*l-7fl^ AH#sla>,^ A ^ P51 ^^1* 5J<^14. 

arJ= Bl)4s^Ei ^ 4^ 4"^] #51^:^11151 ^^1^ 4^71 i-^sl s}-*}-^!, l-elti-zj ^ Ai^tv 

^«}7l ^sflAi, oili- s.^ x^i^^ #£Bl-'^lHHm 4^-fl^11°m £^ #5.^il-Hm* ^^i-l-Hl- l-^a, ^^wl 98: 

1)* -§-#^-^-5.5.^-1 A>^s><H ^5l?> 1 ^T-^A-i^i «i-Bi- 3S.01-SZLEI14 SE^ HPLCl- 4-§-«: Si4. ^1-^1- 

2f|3i| ^t^^ ojii- 1-^, 1-el H4S?1^> £^ i2?^7l ^i-^ a^<a}^l- a]-^«M =r^tt: Si-^^. # 

^51 <g=^a^ ^6fl^ ^1.4g].<i^ «Bl*>7ll HlSLt!:4. 

^ 4* '<'M#2lS:ifi5l ^211- ^ItflAi. ^Ai-^i. i^igofl oj-ej-Ai B|i«g= «il^ls.^E| $elAi?i ^ 

AMS2la:^ili€r 1-4 ^jsis. ^s^^j-y ^71 -g-T>i|* A>^*H 4i ^^"HelS-^^i ^#«:4. -B-71 ^n'i^ ^ 'm<^ 
4€- ^M€el5L^ll* H-B-^M. <^1^ "a^i^ ^^ofl^i ^7>^ ^71 7l#€ 4^ ^"^l ^A^A. 

«r<f <=>^ ^Jj-^ <y ^Aj-Aii ^#1-4 *^'-«>3i 2i^^*> ^ -^4 -t-^'fl. n £^ ^im 

al^^ ^«fl4?14. 

"ar^^l 4^ ^>4 44^51 4°I#eli^ll5l ^-AAo\ y}B3-2i*>7ll^ ^^ilf- ^4^fl ^Hl-^i, 

^Aj-Aj- (o^i^ ^H^^y ^_ ^^f-44) 4H14, 4^ iii«:4 4Hi4. ^4 4Hl^i ^^M^^^h RP) 
oflAi H^4£:i2114'=>il 5l«ll 44#4i^ll^r 44«: 3^4£:i2ll4 IJ-'S^I ^^^^ ^el€4. 441-4 

i^^4 3S.4£zi2ll4^ -R-4 -§-"Il# 4-§-#44 =1^-1-^-^ ^ -^4 t^^l-* 4-§-*M ^^^4. 

-^4 -g-«^5l t^i-l-^ ^ -*sl-^^ ^4 -§-"«. 4^4*>7llfe -§-«ll 10 ^4 100%. 4^4«W^ -g-ofl 
60 M14 90% ^ ^ 4'H1£4?-1. £^ tfl-it^s. -B-4 -i-is]- ^^^^-y £^ ^f-^ ^-1-^* 44 

*1-^ 4sil€4. 4^4^ ^tf-^Jj^ ^1-4 44« 44 ■i-'a44. 

^V4t> ^Ajofl 7]^^ AHl-4Srfill4 ^4^. 1-^. MCI<F (*4- 4=4, ^l^-S: Mitsubishi, Japan) A 
mberlite XAD (f (^l2:€: TOSOHAAS) ^i-oH^i, £^ ^7>4 db^^^ 1-^. -^f- f-^, RP -8 RP -18 ^J-<i4 ^ 

4^ HS4s^2fl44 £-8-^^ ^«S€4. '^l* 1-^. ^44 ^^^^44 ■f-'i4 ^^^^ 35.4£zle114 

4 ^- 514. 



44#4a^li4 3.s4s.zL2fl4fe £^ 4€- ^ -^^"i -S-4 ^''fl^ %A ^^-444 ^^^^sl-^ ^^'^ £^ 4= 
^°-«4 ^^i-l-^ 4-§-44 4=«S€4. 4-§-4^ -fr4 -§-^11^ 4%i-447ll^ SS.** ^ 4^1l£4sl44. 
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517-14 ^^m^ It's. ImM vflxl 0.5M ^i^l ^, '^^3.^ c}Ai€]]o]^___ a]^^ 

^ f>#2lB>7ll^ 0.01 Lfl^l 3%. ^^1 0.1% ^£21 il-At. oHJE^, Sel^^iSoMEAj- o - 

as.p>s.:iHfl3l^ 100% 4^^^ 7iiA]§H 100% -g-oJls ^Hfll- a>-|-§h 

50 vfl^] 100% 2 - = £^ <>M1SHS15] Al^ ^HflS. =r«S€4. 

4. 3.S.^}^IL4^^ # sl^-Val^V^lH ^ ^l-<iA-1 £^ Biogel -P 2 <F Biorad), Fractogel TSK HW 40 <E 

(^]2:-a: Merck, Germany £^ Toso Haas, USA) SEfe- Sephadex <F {^Si^: Pharmacia. Uppsala. Swe 

den) §^ ^^^n ^ ^oHl^i 



-§-1^1121 *«-l-5.^El ^^SF«4. l^tl-^ 1-^. AM#5li:^lll SEfe ^^^l^J^^-S^ 

^ ul-^ AH#5l^^^^ 31 £^ eijSll Aj-Bfl ^ 4 ifl^l 8. 5 vfl^l 751 pH ^^^5] -g-^-S f^oflAl oj.;gs:H^ 

^ «i^^r ^7>S. ^t^V^ ^M* ^. *'a^> ?t7l4 ^r^tt 2::?i«H^i ^ «=^^<^ 4* ^^^-^^ ^ 

^ Sl^ Sl-^^#51 'gait!- -1-71-1:* £*i-t!:4. ^7}^^ ofll- l-i^. ^ 

^ ^ «J:^i 4* SFtlrSl -its^, ^ ^iSj- St!-*V4. 

iiEfl = ^ oIlElls AV^ ^^sj. ^ Ag^^l:^ <H11- l-^S, ^«i[Advanced Organic Synthesis, 4 Editi 

on, J. March. John Wiley & Sons., 1992] "11 7l^^ «j-igo]l 4e|-A-l ^^s,^ ^ <^t\-. 



^ "Q^^ I ^114 XV AS] tl^^^S] £^ °J^flolA^^fl ^Bfll- S«-tt4. Sl-4?-4 I Ml 4 XVASl ^^1:^1 oil 

HH^i^J ^l^l.^^ S afl^ R ufl^l- 7}^ ^ SJ4. ^ ^^^^ £^ 7}^*> oll\t4^ol ^ ^ 

^■y^ll^P^^ll ^-it 444 s.^ Hl#5l ¥ 711 °l^o^s] <y^fl4^d^fl ^E114 <^11- 1-^, 011^4^4 ^/a^ 

^114^^^114 i1}-ft4. 444, ^ ^ -f ^ cfl^i-^fl, R S s ^114 s¥4 °ll\+4^44-^^ 

^Efl, 4/14^11 ^Efl ^ Hi o.o| ^ ol|ufE]^o]ol ^^V^ ^gflo^ o]) Ej-Eli4 ^ 4 4. 4^/s^^ 4^J 

^4 #7lltHAi. ^ n^r^o^ A]^ ^Efl ^ Efl ^ Hl#£] 4 ft ^EH^ ^^1-1:<H] °1 4. 



^-i-^ 4^1S!-3j o.^ oigi|_ ^ a^VTgofl Tii-s. Sl-^vi:^ A}^ ^4«]-^ ^l^oflA-l 4=;5ll5.Ai a1.^44oii 

44. 4^ 44^1* 4^14Ji 4^ '^44 444^ ^^}^^ ««t4 4^4«: 5^^4. ^ 

oil 4^ 444 14 4^^!-^, 4^^oii 4«j- 4^o^]x\ 4«j-4 ^«floii ^444 4«j- ^^^^o] 

4 4^*4 ^44i^ 4Mj-^il£v^ 1j:^^44 jl4:4 -4^^^^ el 44 HSL4 44 ^4* 4^* ?^^4. 4 
44, 44 Jl^4 51^1^ ^ «^^^oii 4^ si-t^i-4 4^fl --8-4 #^^011 4^ 14 tf = -^el ^l«oi-4 ?i 1 

^4 ^^±^ ^2flt!:4. 444. 4fe 44#Sl -4^^^ 'g-i^'l. "g-ii^J ^ #ll^°ll tflft 4^4"?1 ^^^h 
tflA> ;8-<.H14 4-§-«: ^ 514. 
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^W. H^fl SL^r ^MltV^ ^1^1 ^Efl^ ofll- -y^l, A>^1, ^^^1, ^^1, Ajsj 

It ^1^1 ■=^1^1, ^«fl^l, ^131^1, ^^'•^1, ^1-^1 , ^^]^], ^H^l SE^ -§-«ll^l Hl*l# ^ Jf-7H1 ^/a^r 



^l-S^l^lTl^ i4 SL^ 13-#A1^171 ^=f- ^<H-g-^^ ^l^^^^Al^ ^ 511:1.. 

«}^2|5f7flfe, ^^in ^ ^^^^i n?-* ^^^1- -^i^ «]■ 

^^51 <^le|t!: -f--^^^ 200mg «^1*K uV^^j^l-Tll^ 0.1 Ml ^1 lOOmg/^J-a ^ Sl^^^, ^^I-g- 
^1^ ^-f , 200nig, B>^^i*>7llfe 0.1 100mg/^<^liiF. 

^^^]^ i-a ^<^^^ ^1^, <a^, ^ ^i-bb^^i 14^4. 115114, s.^ ^i-^^H-^i s.-c\- YiT]^- ^^ i 

^<^i £^ ^v^^s ^<^^5] ^'^■^1 ^ 514. 

^ 4€- S^*^^ 1^1 S^^^#S1 s>7l Siih Al^ A]^^ ^VoflAl Al^£l5icf. 

^]^: 

HSL51 



^2^^ ^ID- ^115.^ ^711^ ^l-i^ [ofll- 1-^, S. Nilsson et al.. Anal. Biochem. 158, 1986, 399 -407; G. Fre 
drikson et al., J. Biol. Chem. 256, 1981, 6311 -6320; H. Tomquist et al., J. Biol. Chem. 251, 1976, 813 -8 

19]^] 44 Hi^^e] ^-^ 220 ^4 250g)5l ^3.^ 4'^- 2:4^3.^4 #47114^1 ^ie]4^ ^^«>4. 

104^1 5JSS.-?-El ol 4B}- ^flSl- 44^1 ^^Sl- (25m^ Sel^/HCl. pH 7.4, 0.25M ImM 

EDTA, ImM DTT, lOngM ff-^^-tl, 10/£g/m<! 4^1 ^HoJ, ZOfigM ^^-^M) SOmtS. ^44?^ 3S1 4^i}JL ^^'^^ 
5. -g-^Sl- atf-ofl lOmHl ^-^4. ^J-7l ;<14 /ilif- Efl#.s. _o] _^4i ^^Sl-7l Braun -Melsungen) °1| a-] 

ISOOrpm ^ 15°C°1lAi lOSl 4illi 5] sH ^l5l-Al44. ^^Sf-t* ^^-S-^l (Sorvall SM24 ^ti-, SOOOrpm, 10^, 

4°C)47J4. f=44^ 4*S-f^4 ^5!! 4°14 4^#* ^144:a €^i^41- «vl:4t!:4. 4^^4 ^^4^ 4^#* 4 

4 €-^^-4 (Sorvall SM24 ^H., 20000rpm. 45^, 4"C)?1:4. «]-^#-* :4^t}JL sfl^fi -^14^-2.^ (4)2: 
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Pharmacia -Biotech, CL -6B, 25mM ^^^/HCl. pH 7.4. 150mM NaClS 5S\ 4^) lg±S. ^^el*!:4, 4°C°11^1 6 
0^ *<a- H^il5^ ^V^A^ in.Hj-Al?J)tt ^, -y-?! Hfl^ll- ^l-^i^jq (Sorvall SM24 ^a., SOOOrpm, 10^, 4°C) 
?b4. ^J-^^l- Jf 7M°i pH 5.2^ ^^1-31 4r^lA-] 30^ t^^l5ltb4. «^^e] (Sorvall 

SS34, 12000rpm. 10^, 4°C)^l7^ 4^^*1-31 20mM Hs]i/HCl. pH 7.0. ImM EDTA, 65mM NaCl, 13% t^B.Sl^ 
i^, ImM DTT, IOmsM WWn±^^mn^dSi\ 2.5mi f-^l «i}-a1^4. ^^7] 25mM Seli/HCl. pH 

7.4, 50% #el^|^. ImM DTT, lOfig/mi ^i^iE]-fi. ^E^ail^oil cfl^flA-^ 4r':>1lAi aUfl f-^tt ^ ^^^%1= 

Im^ O.lg, lOmM ^^Aj^i, pH 7.0. 30% ^^m, ImM DTT)^1 aj-§-Al?14. ^l-y] 

^ 20 Ml^l 30me/hSl -a-^^S 4«I1 -§-2j o.^. ^^<^:«o_S. m^A. HSL^ 0.5M ^l-ilr^^fl-^ ^^-R-^V^ 4^Sl ^ 
^ ^f-^Baj- f-Tll ^*SlDl, oil- :^Ai (AJ.7] ^V^)^ :^ 4TC^Ai Amicon Diaflo PM 10 Filter)*> 

<^ 5 ifl^l 10«fl ^#Al?14. HSL^ 4 vfl^l 6^ ^-ar -70TC'i^^ ^^^-t ^ $14. 



^1S#71 i?l§DA^, 25 Ml^l 50;!iCl [3H]:E5^^2fl^<.^^e^4f-(S.^<a-)^ 6.8/^ Mol alS;^l€ Hal^-s^l^'M^ 
el^il* ^ 0.6mg "J^^l^i (.£^4El'a#^/S^4E^€<^liciAll- 3:i w/v)* *^i-^>:n. N 2^ ^ ^-§-4 ^l^l (B 

raun 250, M]^ 1 -2, 1^ ^d^^S. 1^ 2S])4o:j O.IM KP ; (pH 7.0) 2mH.£ ^^4. lm« KP i^7}- ^ 4a1 

^■§-4 ^-l Hi (303. ^:^^5L wj-y-'HlT-l 302: 431)*!: ^, 20% BSA(rfc iJ-f^) (KP jf') lin£* ^7l-t!:4(Ssl 

^E. 1.7niM). aJ:-§-# ^Isfl^i, iQOM 7]^ -g-<5«^ lOOM HSL (^J-7l HSL. 20mM 

KPi, pH 7.0, ImM EDTA. ImM DTT, 0.02% BSA, ZOngM ^:i4^. lOngM ^ SlAl^)<i 4^^*>I1 3 

7°C'Hl7-i 30^ %l-^;^ieltt-4. 3.25in« i^l^*/l-^S.3.-S-/^^ (10:9:7) ^ 1.05m« O.IM K 2CO3, O.IM ^^KpH 
10.5)1- ^. ^1-71 all^ll- ^ ^^^JL -a^i^xq (SOO x g, 20^)tb4. ^, ^J-^ ^l-(lm«) 1 

^71-: 

1:^^ ^^r^^-S. 47fl5l Hfl^l^flA^ Al^t!-4. ^1^ l-^-Hl S]t!-HSLS1 JL^^ *a^S1 H]^^]^ cfl^: 

«S€4. ^A:j^ °ltllAi, GRAPHIT ib^E^flo^ a|7l4 (^]^€: Elsevier -BIOSOFT)* 4-i-tb4. 

^J-71 Al^oflAi. S^tl-^- *>7l 3!-§-l- 44^4: 

A}<:>l#e^i>:El A. P. P2 ^ IC 50 = ^^l^o'' ^fl^'^l^i ^l«J-^«fll- ^^1*M '=>1#^ 7l^^A-1 E^j 

*2lli°a#el41-l- 4**fe 4%^ el4^1(HSL)l- $^^14^4: IC50 = 4 0.07 O.SyuM. 7]^^ 

Ai NBD(4 -7 -I'lE.s.^^ -2 -^A> -1,3 .t:]c,}^)^ a>-§.4^ ^-f , 5Je^«.h^ o;] ^^^o. lOnM^-l 

5^^1^4. 

A>ol#E]iiiBi^ 40)3^^ ols>S] ^#1-5] 3: = ^ -^1-^^^ 214^1 (HSL) % 3.h^o}^i^^m el4 

^1 ^^]t!:4. 

^ 44 -a^'^lS.Ai 4-71-^ "114^4. f^^ ^^1ol4. ^ttt <?i^<^l tb, »-!!^4 ^-f "i ^t^-a]^ 

-§-21 ^^1<^14. 

^jAjojl 1 

^S^S4''1>^1^ HAG 004107 (DSM 13381)2] #21^11- h^^I-^I 
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^^^1^ 300m« il-?l^l-'='l<^ i:^±EL ^ <3<a= -^-^ (^4 ^#1: 2.0%, JlS. ^l-^ 0.2%, 1.0%, (NH 

4 )2HPO4 0.05%, pH 6.0) lOOrnK'^l i^iB^SnH^lrfi ^ HAG 004107 (DSM 13381)* ^^^}JL 7°J 2 
8°C ^ 180rpm°ll^i ^^i" iiLHj:7l ^Hl^i ^'>^^^. <^1^, -^le-lt!: Brj=l- 1.5mi!l- 99% ^el^lf- 1.5in«S. 

-20°C^l^-i 

im^SnM^li ^ HAG 004107 (DSM 13381)^ 'il-lpH'H ^^±3. ^ w] Hfl <a=l:3l 

^1-71 °J%t ^ofl(i5g/^ 15g/« tfl^ 7]-^-, 5g/«^^=^^ 2g/^ CaCO 3^ 5g/<! NaCl) lOOm^f- 

sv_o rt^A]^ 300m£ "fllr^^M'H #^(^^J*> -g-°-!]<^l^l 2% ^'^) ^Hl^i nflo^ 

Al^l yroi=# ImH. ^^Mm «r^#(^Alo)) i ^31)^ ^^miM^^P] ^ni^i ISOrpm ^ Z8°C^]^^ 
^1^ ^■511^ 48 ifl^l 96A]?1:^ nrj=#(^f^^ 10%)<^1 10 ^ 200 K '&S.7]$] ^^-%-±S. ^^t}t\; 

^AHl 3 

:^.E^l£^l-ol.Hli^l ^ HAG 004 107 (DSM 13381)51 afl'^l-^l il-^i^H'H l-el-^H ^ :^]^ 

'^<y= (2Qg/<! 711 ?]2l tV€ ^ 2.5m£ °1^- ^± -§-?«) lOOm^* «-fr«>^ ^5^1^ 300m£ "^jf-^n^ol 

<H l-el-ia-Hl 10% ^^^^S] ia] H|l<y=l:(^AHl 2)-!: a«V7l ^j-oflAi igOrpm ^ 28°C«1lAi uH'^o^tt^. ^J-7l 

«B°^l:-ir AVol^el^^HS] ^^.^ 1:1.71 oj] ^^^^1^171 ^SflAi 2<a +^1 ^I-g-t 4^ "1^ ^± 

^t}7] 3^^{3g/i CaCl2x2H20, Ig/ i Fe(III) ^1 e aflo] e o.2g/ £ MnSO 4XH2O, O.lg/^ ZnCl 2 , 0.025g/ £ 
CUSO4X 5H2O, 0.02g/^ NaBllSel-a.eil'^lE. 0.004g/£ CoCi 2X 6H2O, O.Olg/ « Na l-el M. tfl«>lE)^ ^^4. 

^Alo^l 4 

*>7l 2:^5] <^<=f .g-oB (<:g<y: ufl;;^]. 20g/ £ =1 2.5m«/ « ^1^ -fi^i. pH 7.8(15 ^)) 90 i 1- 

200 e U:7l# AV^ttT^. .^..^ ^6!}^ 7>'S l^A]?! 414^1 ?I ^. 5% -i-^ll- ^Ajc,] 30]] ^eI- ^ 

3g/ .(! CaCl2x2H2 0; 
Ig/^ Fe(III) AlEBflolE. 
0.2g/<! MnS04xH2 0 

O.lg/C ZnClz; 

0.025g/<; CUSO4X 5H2O; 

0.02g/i Na EflEEl-2i5lld>lE 

G.004g/ e C0CI2X 6H2O; 
O.Olg/ t! Na IrelS-t-llolE 
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^m-. 72^1 7J 
28°C 
Sim ^S.: 90rpm 

^is.^ ±K^] ^7} ^^m. m ^s^>^j^r 40 tfl^i 76A]^v ^ofl 

^Al^fl 5 

100£ <^"y= Hll:^l(5g/« 20g/ « ^el^l*. 20g/ J! cfl 5g/ <! Ha^t-f-, 3g/£ NaCl, 2.5in£/ ^ 

«4i pH 7.0(^*^))^ «>7l 2?i*Hl^i 200 « ^^Jl711- A>^t!:cf. 

Al^>: 72Al^V 

afl'^'grS: 2710 

2* ^i: 65rpm 

1-71 -^j: ^71 6ra'Ml^. 

±S^i£Tn]-olA-11i HAG 004107 (DSM 13381)51 -g-?S-^S.^t1 Al-ol§^i^E| ^^v°.o] 

:^-S^S^H^fl:i HAG 004107 (DSM 13381)^1 till- ^^t!: ^, ^^l-Hl 4'>il 4^1- «s^S.7l5.^ElSl Bfl-^f 

J^^di 100 £ 1- 2% JiS^l H* Cellite <| )!• ^7}t}c^ Jl 4^ (10 ^ )* ^11^* 40 

7.«<F MCI GEL, CHP20P ^i^^o\\ ^-§-^l?I4. ^^1 ^5.* -2 -#5.] ^uflf- Aj-g-^H -g-§^ 1 
^^(20 £ Ml^V)!- (z]-zv 10 « ^^#JI A><^l#eli^ll* ^i-8-*>^ (19 ^^1 21)* 

^^Al?J4. ^S!^ HPLC(^Al<^I 7 SA>t!:4. 19^ AH^^li^H A i^l^l E ^ ^V^^ i 

AM#e|i^Hl F ^ ojoj olAj^is. 21^ N, P, P2, Q, R, 



AH#2li:flll^ HPLC ^^A 

^}'=>m^]S.±^S] Jl-y- "AM] 3S4£^2flsl (HPLC) YMC Pack Pro C18 <£ [AS -303, 250 x 4.6iimi, S 

-5 m. 120A]^: Al-^sH HP 1100 (£ -^MS-^lAi ^^S?!'^. -n-^€r liM^^]^ ^r£^ 40°C<il4. 0.05% S2] 
ssL^^oHlEAV ol^^qea 0:1 Al-i-thi:]-. 100% <=>MlSMSl-ar 11^ ^ -^i^^^S.^^ "^^§^1^ ol*-_ 

tt^^ ojelt!: -§-Bl]^ ^7}S. °^^t}n{^-%-^^S.) -§-#^4. ^♦-g- 210nmoflAi 7^S\^ ^-^^^S.^ ^^^4. 
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5.^-11 A 12.7^, 
^}^]m^3L±^ A2 12.6^, 
AM^e^i^-H F 13.2^, 

P2 17.3^, 

^M#eli:iill Q 18.3^. 
^^l-t^li^H R 16.7*, 
4°l#elai^ill R2 16.4*. 
AM#5l=:i,Bi s 18.5*, 
^M-telS^HT 19.1*^ 
T2 18.7*. 

^^l-^l 8 

A ^ A251 ^IS 

^Ajo^l 6<H1 tcfe]- 4^^s] i9f- ^^oll^i J, l:/DiI^^(i:i)oil -§-b))a1^ ^^y] Nucleoprep 100 

-5 Ci8 AB<F (21 X 250iniii)°1| ^^^-]f^tlr, 0.01% Sel t-f-^^o}/^) ea]- ggo/^ c^MsM^^i ioo% 
^l£qSl°l ^tilll- 4-§-*H ^«Jtt4. 50in«/*ol4. -p^^^ 210nm^l^i ^^j^l-Jl 

^1 -^^1 ^^^^ ^If -SM 60in£5l A>ol^s)3A,Ei *s] 34 ^ 35'^1'^i ^^15]^^, 

A2^ *^ 41 ^^1 44°11^i ^91^^. *^#^ zJ-^^-o] ^-f ^«v^]-o^ ^l^*H ^^^l^lol S 

P 250/10 Nucleosil 100 -5 CIS HD (F ^oHl^i <a^2i *5]a1^4. ai^^ ^afl^ q 0196 E5]3. = _2.^o> 
^■IIS^J: ^ 50 xfl^l 66% <^MlSqE^olt^ 4.a]-41.oi-j£^ .|.oj}^ ^7l-§M 4.0±S. 

Sl-t^l-* fh-e-*]-^ *^#* 44^1 ^-f f-^ ^SL^^m. <^ls.^i ^r^i^ AM#2li^ll 

A 5.4mg « iL-a^-Ai Al.o]g2^i^El a2 3iiig7> 



-a^ioii 9 

AH #21^:^111 A5] S-A^SI- 

iiis-: -t-H- -R-71 -i-DM^i n-s-^'^i^itv 1- « ^-s- °iiEfl=^A-i^ \+-8-Aj?i 4^ 

UV 3li:fl^l: ^]^^ ^ 228nm 
IR •fflH: 1752 ^ 1671cm . 
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t-lSS.^^ o^v^/LjCi ^i^^ ^ _^flAVi FAB ^^^^^■^l 5l«fl, ^^H1= 467.2757 amu7> ^91^^^, 

C23 H41 OyPLiS] Al-ol#al5.:^ll A -Lio\] cfl ^ ^ -i] °ll ^l-^tVcK <^lS.-!fEi, C 23 H41 O7PBI ^}^]W:^S.±^ Ai cfl 
^ ^^Aio] -.^£1^^, ^^1-^^ 460^11^. ^^l-^^^^l <y=ol^s|- SH(ESI, i^lE] H)ollA-l (M 

+H)-^ -^l 4l-§-«fe 461amu<Hl^-l ^3.7} ^7l-S CyHio 06?"^! ^J-§-^fe 221amu<HI^i ^3.7} 

€1:+. ESI Lll7>Ely JS.H'^II^i, 459amu(M -H) " , 337amu(C,6 H34 O5P) ^ 219amu(C7H8 06P)7> ^<?1^4. 

Afls^ ^;^]- ol^Sl- ^^^^^^^ SelBll^^l -^£^1^ 554amu3l t}7] ^^^^ 



-a^Sl-^ 111-51 497amu(a -1^) ^ 159amu(ff ^^^91 5l«ll M-H^h^dr^. 

NMR ^IZI^: S 1 %2l. 





'H 


■3C 


1 




171.08(1.4Hz) ""^ 


2 




114.61 (3.4Hz) 


3 


3.87 


40.75 


4 


4.46/3.86 


66.04 


5 


4.31/4.25 


69.39 (6.0Hz) 


6 




161.47(8.0Hz) 


7 


2.40 


17.89 (4.6Hz) 


1- 


4.25 


71.61 (6.6Hz) "J 


2' 


1.73 


31,16(6.6Hz) ""J 


3' 


1.41 


26.39 




3.49 


72.45 


n±l 


1.46 -1.33 


38.44, 38.15 


4' -14' (a) 


1.37 -1.26 


30.85 -30.58 


15' 


1.34 


23.84 


16' 


0.91 


14.43 


a) n ^ n± 1 ^IS]. b) Cfi' P ^i^t tJl^Ji 4e1-i|4. 



-a^ii 10 



5]^: ^"S, ^± -t-fr -^71 ^DfloflAl 7V^Ajol7^1^ 1- ^ ^-H- ^lEfl2ol)Ai^ \i^^^<?l 1-^. 

UV^tfl^l: iim* 228nin. 



- 18 - 
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■S-^-S-^^'^l <y=°l-&5l- S-JE(ESI, S^lE] a)o1lA-1 (M+H) " °11 ^^-g-^fe 461amu°11^i 2l37} 

^"JlS]^, 4^7>^ C7H10 OgP'^'ll ^J-S-*>^ 221amu'^l^i5] ^^1^°] 3il37f ^olsli;>. ESI ^7}^^ S.H<=il7.i, 459am 
u(M -H) - , 337amu(C,6 H34 O5P) ?1 219amu(C7H8 06P)7f #<y€c]-. 'tl" ^fl-^l ^l^l* ^^J^V^l ^sflT-i. 



^^S^sl *HH^^ ^^1^ 511amu(« -^^) ^ 145aniu(ff -l^)^!!^-! ^^^<?1 o]^6^ ^■t^^t\; 

B^l C23 H41 O7P. 460. 

€^1^1 11 

m-. -a:^ -th-a- -^71 -§-pm^^ 7>-§-^oi^i^j- 1: ^ .^-H- ^BflsoHAi^ \+-§-^^^i 

^7.} ^^:^^^^] 5ltH, "MSr^ £H(ESI, i^lEl u.)ollx-1 (M+H) + -^l ^^^t}^ 461amu^l^lS] ^3.7} 

^6is|B^_ att C7H10 OgPi ^^^i}^ 221amu'=1lA-1Sl S-oj^ol 3i|H7l- ^^l^r}. ESI i-il7>E^ H. SH^Hl^i, 459amu( 
M -H) - . 337amu(Ci6 H34 O5P) ^ 219amu (C7 Hg Og P)7l- ^91^^. 1^* ^S^l ^l^ll- ^^«l-7l ^^M, 

N -^11 -N -EE^ufll^lse^^^^^oHlEoHHl- ^^^^ ^^i}3L '^'l^^ ^^^^-^ 

^S. SA]-tt4. ^£^11^ 554amu2] ^7] ^^^^ ^^4. 



«HH^^ 111-51 ^l^l^r 525amu(ff -^^) ^ 131amu(ff ^^^-Jl <^1^^^ 44^+4. 

^><='1WB1S^11 CSl i): C23 H4J O7P, ^4^: 460. 
-a^]'^] 12 

^Ajoj] 60)1 4^ ^^ 20* ^Aloil 8oil 71^^ 451- ^^'^l 4°]#2lSifi Fl- ^^4£ZL2flSl 'Et 71151 4f^ 

51«]] ^el«U ^Alcil goflAiiq. ^o] ^>asi-t!:4. 
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^!:^ ^l^V: 13.2^-. 

iq^: ^± -^'--e- -^-7] 7l-§-^^o]xl^J: 1- ^ ^-fi- oflBfleoflAi^ \i^^^9l 

UV2|cfl^l: oll^-i- 228nni. 

^^1- S-^^^'S'i ^n^^. "M-iri^ S.H(ESI. i^lEla)oflA-1 (M+H) "ofl ^T-§-*>^ 459amuiAi5] itjiEL 

71- ^7}S. C7H10 OgPi ^l-i-^fe 221amu^I>^i5l s\3.7} ^^l^^. ESI til7>E|y. £^_^1a-1, 457. 

6amu(M -H)-, 336amu(C,6 H32 O5P) ^ 219aniu(C7H8 06P)7l- ^l-°l^t|-. Al-ol#s^i>i:Ei pS] ^^i): C23 H39 0 
7P, ^^}^: 458. 

-a^Hl 13 

#21^^11 p^ 

^Sl TiFf - -flr^"^ 51«B ^sl (210iDg)«>:i7 ^^.]c^ 9<^^^S>\. ^o] s.>g^^>ti|-. 

A>°l#elii^;fl P^ -2 3in£ ^ <^HS.t^Hl 13m« ^^7] 210nig* ^Sfl^lT-li ^ Smit ^7>«H 

-^1^:: 17.7-@-. 

m-. ^"S. -^^ ^7] -§-pHlAi 7>-§-AJol^ln]. 1- ^ Ai.^ oflSO^^^ife ^^^^ 1:^. 

UVa|tll^l: B)l^#^ 228nm. 

IR IIH: 2917, 2852, 1753. 1671, 1471, 1214, 996 ^ 832cm . 

nflEgl^s. A].^^^ JL^n^ FAB ^^^^'S'Hl S]^^], ^7] ^^}^ 445.271 7amu<^l 
^ C23 H42 OgPiil p^i cfl^f (M+H)*^l ^o'-g-tt4. <^l^^Ei C23 H4, OgP^l A}oi^e]^^.^ ps,] ^ 

1^ '>^^]-8rSt £H(ESI. ^^lE] W)o1)A^ (M+H) ^i-^sfe 445amu°ilAiSl 3la 

7> ^<?l£)D^, ^7>S. C7H10 OgP"^ ^j-i-Sfe 221aniu°flAi5l s\3L7} ^01^4. ESI i-1l7l-Bl a. £H<HlA-1, 443 

(M -H) - . 321amu(C,6 H34 O4P) ^ 219amu(C7H8 06P)7l- ^?1«4. 




NMR i^il<^lE.-i^ a 2<i^^ 4Ef\fl4. 
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[i£21 





'H 


.3 c 


1 




171.08 


2 




114.60 (3.0Hz) 


3 


3.87 


40.74 


4 


4.47/3.85 


66.05 


5 


4.30/4.25 


69.40 (6.0Hz) 


6 




161.47 (8.0Hz) 


7 


2.40 


17.90 (4.6Hz) 


1' 


4.24 


71.62 (6.9Hz) 'J 


2- 


1.73 


31.16 (6.3Hz) 


3' 


1.41 


26.38 


4' -13' 


1.34 -1.29 


30.76 -30.11 


14' 


1.34 -1.29 


33.07 


15' 


1.31 


23.72 


16' 


0.89 


14.42 





^^li 14 



^MSe^i^H P2S1 ^^^Sl- 

^^15] 4^ 'flr^'fl ^El (130ing)*l-aL 9<^^iil- ^<^1 ^^^t!:4. 

^l^h 17.1^. 

m-. -^^ -fi-71 -i-T'M^-l # ^ A1 o. ^flEOa^Ai^ \+-§-^^<?l .s.'a^^ 1-^. 

UV2|tfl^l: 228nm. 

r-m^^^ ^H-'s}^ IL^n¥ fab *%^^'^'^) S^n^t t}7] ^t.}^ 445.2721amucl 
^. C23 H42 OgP^] P-^l cflti: (M+H) '^1 ^J-§-t!:4. -^IS^Ei, C23 H41 O^PS] ^}o]^^S.±^l PZ^] 

tfl-g- ^^Ai^ 444s. ^E])t!:4. ^^1- H-^^^^o]] 515]]. <y=ol^s^ SH(ESI. i^lE-l (m + 

H)* ^) ^>-§-«l-fe 445amu°fl^i ^3.7} ^7>S. CyHjo OeP"!! "i-^^l^ 221aniu°1lAl2] 3l£L7> 

^4. ESI til7>E^y. 443amu(M -H) " . 321ainu(C ig H34 O4P) ^ 2 1 9amu (C 7 Hg Og P) 7]- 




#21^^11 P251 NMR ■oW^^ 3. 3^^ ^M^^. 
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[S- 3] 





'H 




1 




171.05 


2 




114.60(3.2Hz)^) 


3 


3.87 


40.74 


4 


4.46/3.85 


66.02 


5 


4.30/4.25 


69.38 (6.0Hz) 


6 




161.46 (8.0Hz) ') 


7 


2.40 


17.90 (4.6Hz) 


1' 


4.24 


71.60 (6.9Hz) 


2' 


1.73 


31.16 (6.3Hz) =J 


3' 


1.41 


26.39 


4' -11' 


1.34 -1.29 


31,04 -30.11 


12' 


1.29 


28.53 


13' 


1.17 


40.25 


14' 


1.52 


29.15 


15', 16' 


0.87 


23.04 


a) '3 p f\m "i^t tSlHl 



^A]o,l 15 



^^IS] t\.^ «J:4"i ^^^i (2ing)*Vzl -gAli goflA-li}- ^Vo] s-A^^^tj-. 
^m-. 15.9^. 

5]^: f^Aj, ^± -a-71 -§-nHiA-i 7>-§-Ajoi^]^ 1- ^ ^-a- ^iEiis6i)A^^ ^^A^°j iL-a^j 

FAB 2:a*H S^^fl^ ^^^^'a-^I Sl^, 417.2405<iAi -^-^1- -^A <^1^(M+H)'^1 C 21 H38 OgPSl ^^i! (<^1 
^^1: 417.2406) <^ ^^-§-«>^ S-^S. ESI uj-^. 221amu. 
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\S-4] 





'H 




1 




171.07 


2 




114.60(3.1Hz)"^ 


3 


3.87 


40.74 


4 


4,45/3.84 


66.03 


5 


4.30/4.25 


69.39 (5.9Hz)=^ 


6 




161.47(8.0H2) 


7 


2.40 


17.90 (4.9Hz) 


1' 


4.24 


71.60(6.6Hz)'J 


2' 


1.73 


31.16(6.2Hz) 


3' 


1.41 


26.38 


4' -11' 


1.35 -1.26 


30.76 -30.11 


12- 


1.35 -1.26 


33.06 


13- 


1.31 


23.72 


14' 


0.89 


14.41 


a) '3 P ?1 ^l^b til>i 4^1-^4. 



^^I'^l 16 



^Ai^fl 5 ^ 6oii 421- 21^ -a^icfl gofl^i 71^^ u}^ A}oi^e|i^Hi 3.^T.}^=Lm 

^m-. 16.7^ 

^^J, ^^4: -^-71 -§-pM 7l-g-Aj o] u]- -1:^^10. oflEflHoflA-]^ \+-§-A^?1 1^^^ 

UV3|tfl^l: t.il^f ^ 228mn. 

FAB S^*HlAi Jl^n^ ^^^^'S'Hl 5l«fl, 431.256HlAi ^ -$xf o1^(m+H)^ C 22 H,o OgPS-l -^^^^ 
€•^1: 431.2562)'>11 ^j-§-«fe ^^S. ESI +£^^^-1 221amu. 



"S-n^^ ^2003 -0009464 



[ii 5] 





'H 




1 




171.06 


2 




1 14.58 (3.2Hz) 


3 


3.87 


40.75 


4 


4.45/3.85 


66.04 


5 


4.30/4.25 


69.40 (6.0Hz) 


6 




161.48 (8.0Hz) »J 


7 


2.40 


17.90 (5.0Hz)'' 


1' 


4.24 


71.61 (7.0Hz) 


2' 


1.73 


31.16(6.2Hz) "' 


3' 


1.41 


26.38 


4' -12' 


1.37 -1.25 


30.74 -30.10 


13' 


1.17 


33.06 


14' 


1.30 


23.71 


15' 


0.89 


14.40 


a) '3 C/^' p ?1t^ ^j-^fe tiS-H M-eF\H4. 



^^1^1 17 



'g^l'Hl 5 ^ 6i Kj-ef 211- -MAloj) gofl 7l^€ Hl-iV ^-el^l-ii A>o]§B^i^Bi HS^VSaBfliq 

^13:: 16.4^. 

m-. -f-B- -^71 -g-^HollA-l 7>^A^ol^lu]- 1: 1^ A1 oflEfl \+-§-^^<?l iiL-a^a l:^. 

UV2|tfl^l: t>1I^-i:f'228nm. 

FAB S^^Hl^i Jl^tfl^ 431.2564'Hl^i § °1^(M+H)^ C 22 H40 OgP^^ ^^-^j C^l 

431.2562)'>11 ^±S. ^^^i^^. ESI ■^£H<H|Ai ^^l3j<?I 221amu. 
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[it 6] 





'H 




1 




171.06(1.7Hz) 


2 




114.58 (3.1Hz) 


3 


3.87 


40.75 


4 


4.46/3.85 


66.03 


5 


4.30/4.25 


69.39 (6.0Hz) 


6 




161.47 (8.0Hz) 


7 


2.40 


17.90 (4.9Hz) 


1' 


4.24 


71.60 (6.9Hz) 'J 


2' 


1.73 


31.16(6.6Hz) »J 


3- 


1.41 


26.38 


4' -10' 


1.37/1.25 


31.02 -30.10 


11' 


1.29 


28.51 


12' 


1.16 


40.24 


13' 


1.51 


29.15 


14'. 15' 


0.87 


23.02 


a) ^2 c^^ p "i^t tJiiHi ^m^. 



18 



^m-. 18.5^. 

i^l^:: ^± -t-B- ^^MM 7]-^^jol^l°J: 1- ^ ^-fi- "Hlefl s oii^i ^ ^^^^<?1 Jl^l 1:^. 

UV^tfl^l: 1^(1 ^-i: 228nm. 

FAB S^«H^i Jl^^^ ^^^^i^^'ai 51^, 459.2883°1|A^ -^^} ol^(M+H)<^l C 24 H44 OsPSH (oj 
459.2575) i ^l-§-s>fe- ^ o.^ ^#5)5^4. ESI +2.H'i^-1 ^^^91 235amu. 



- 25 - 
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[a 7] 





'H 




1 




170.87 (1.4Hz) 


2 




113.66 {3, IHz) 


3 


3.85 


40.77 


4 


4.45/3.85 


66.04 


5 


4.29/4.24 


69. 17 (6.0Hz) 


6 




165.80 (8.3Hz) 


7 


2,98/2.82 


25.05 (4.6Hz) 


8 


1.16 


10.86 


1' 


4.25 


71.57 (6.9Hz) 'J 


2' 


1.74 


31.19 (6.3Hz) ^' 


3' 


1.42 


26.41 


4' -13' 


1,34 -1,29 


30.76 -30.11 


14' 


1,34 -1,29 


33.07 


15' 


1,31 


23.73 


16' 


0,89 


14.43 


a) '3 CP^ p ?1f ^ ^}^rt tStVi 



^A]^ 19 



AM Sill T5) ^ 

-a^l^fl 5 ^ 6«^1 21# ^^M 8»11 7l^S 4^4 ^<^1 ^^^3. ^}^]m^^^^ Tfe 3S.n]-£lZHli5l 

^^1^ 4# ^Jr^'fl (5ing)*>JL -a A] 0,1 Q6\]A]^ ^c] SAJ^^tl-. 

^b^ aR>: 19.1^. 

^AJj. A].^ .S^VO. ^nfloflAi 7>-g-A^ol^l,.J- ^ oflEflS^lAi^ ^^AJ^J J7^fl 1:^. 

UV^tfl^l: 228nm. 

FAB S?i«HAi al^^H^ €^ ^^^^'S'l Sl^. 473.3030°1lAi2l .^^} o]^(M+H)o] C 25 H46 OgP^ 
(<^1^^1: 473.3032)'i -^-f-^Vfe ^^S. ESI ^aHoflA^S) cj-^. 249amu. 



^7lis.^ ^2003 -0009464 



[S- 81 





'H 




1 




1 70.98 (1.7Hz) »^ 


2 




11 4.39 (3.1Hz) 


3 


3.87 


40.78 


4 


4.46/3.85 


66.02 


5 


4.29/4.26 


69.23 (5.9Hz) 


6 




1 64.69 (8.7Hz) 


7 


2.89/2.83 


33.35 (4.5Hz) 


8 


1.65 


20.63 


9 


0.98 


13.84 


1' 


4.25 


71.57(6.6Hz) 


2' 


1.74 


3 1.1 8 (6.2Hz)'" 


3' 


1.42 


26.42 


4' -13' 


1.34 -1.29 


30.78 -30.11 


14' 


1.34 -1.29 


33.06 


15' 


1.31 


23.72 


16' 


0.89 


14.42 





-a^i^^i 20 



AH§5^i>,El ^s- ^ ^^^^ 

^Ai^l 5 ^ 6i 211- ^^]<i S-^l^i 71^^ 4^1- ^'^l ^e1«U ^-^ISelii^ T2^ 3S.Tn1-j£zz.Hfl 

3) cVf' (4ing)*>jl -^^16(1 QoflAisV ^o] s.^^tb4. 

^!-^ Al^: 18.7*. 

m-. ^J-i ^7] -§-nHl^i 7l-§-A^oi^],g- -t ^ /s^-a- ^lEllSol)A-l^ Vf-§-^^?I Jl^ 1-^. 

UV2|Tfl^l: ^llt-i: ^ 228nm. 

FAB ^yd^m 3L^n^ ^^^^'^ol] s\n, 473.3035^1^^ ^ °i^(m-^h)<^i c 25 H46 OeP^i c^i 

473.3032)i ^i-g-s>^ ^^5. ?!-*5]$i4. ESI *£B<^1a-1 ^^^91 249amu. 
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[i£9] 





'H 


,3 c 


1 




170.98 (1.7Hz) =J 


2 




114.40 (3.1Hz) 


3 


3.87 


40.78 


4 


4.46/3.85 


66.02 


5 


4.29/4.25 


69.23 (5.9Hz) 


6 




164.69 (8.7Hz) 


7 


2.90/2.83 


33.35 (4.5Hz) 


8 


1.65 


20.63 


9 


0.98 


13.84 


1' 


4.24 


71.57(6.9Hz) 


2' 


1.74 


31.18(6.2Hz)^J 


3' 


1.42 


26.42 


4' -11' 


1.37 -1.25 


31.03 -30.11 


12' 


1.29 


28.52 


13' 


1.17 


40.25 


14' 


1.52 


29.15 


15', 16' 


0.87 


23.03 





-a^i-i 21 



^f-^l^Hliri:^ A: 20nM. 



N: 45GnM, 



P: SOnM, 



AH#^^a:^;^ P2: 40nM. 

R: lOnM, 
^-^-ISB^^ri:^ R2: 220nM. 



^M#5^i^ia S: 20nM. 



^-^l^el^i^ill T: 200nM. 



X[o]^^^^_-^ T2: 60nM. 



(57) ^'^'■S\ ^%°] 
^=^^^ 1. 



£^ <a*il*«]- ^611 ^ Ojsltt ^EflS] ^t'-l-S.^i IS] ^^1--^ 5E^ Ojo^ Agg^ 11-^^5^ ^ 
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Sf*^^ I 



R2 




R'Sr (1) zjill SLTT^ifl, S5> S^r *^3f=l, - HL^ =11^11 ^ ^Jl, ^IS^l^l $>7-1^ (i.i) .QH, 

(1.2) =0, (1.3) -0 -C 1 -Cg -<&1(<^1^, ^^'^M), (1.4) -0 -C 2 -Q -'k^?11^(°lt^, 

^4}lol4), (1.5) -C, -Q -t^^C^lifl, '^i^J^ E^#i]l<^14), (1.6) -41, (1.7) -C , -Ce -^^^J 
•a^Jl, (1.8) (1.9) _NH -C , -Cg -•i>2l(<^l'ill, -y:^^ z]^ £^ (1.10) -NH -C 2 -Q -"k^?)!^ 

(oji^, <|>^1^^ ^i. (1.11) _NH2, (1.12) =S, (1.13) -S -C 1 -Cg --^S C^lnfl, 'gS^ zj^l) 

^ ^ifl°14), (1.14) -S -C 2 -Q -<y:?im(°I'41, "ar^ll^^ zj^ll £^ ^4'']'^) (1.15) t^^C^lofl, 
(1.1) Ml^l (1.15)^ at!- ^ ^«fl ^ - £^ 4^1«:^. 2 Ml^] SOS] ^rtifl; £^ 

(2) [ -ol-l -(CH2)J.„<^1 (1.1) ^^1 (1.15)S.°J -£^<^l^l«l« -[ -41 -(CH 2)„]™ 

i'^'M, n ^ ^iS. ^^^^-S. 0. 1. 2 SEfe- 3^ ^^44)4:11; 

R2fe (1) C, -Ce -^^l(<^ln||, ^Jrl^r ^IfiSl^l ^714 ^Ift^ (1.1) i^l^l (1.15)5. - 4^1«:^4). (2) C 2 
-Cg -"^n^i^M. ^^n^^ a^TlM- ^l«r*il a.l) ^fl^l (1.15)S. <& - 4^1«:€4). afe (3) C 2 -c 

6 --ar^l^C^lufl, *l«5l^l ^714 (1.1) ^^1 (1.15)5 -a ^^Ift^tq-)^:!!; 

■?](?) %(S) «xHd^_ 

X,.X2^X3^rAis^^2i^S. (1) -0-, (2) -NH-. (3) -N= (4) -S - Efe (5) -CH 2 - ^ -CHR^ -44. 
2. 

^11%H1 514^1, R' 4 a^ - silEfls.44#^"a ^ Si^, m^^] ^^14 ^1 

(1.1) ^^1 (1.15)5 1 - 4 -^l*^ 10 ^^1 1851 ^^lifl^J^ ^^1^5 «fe ^3?"^ IS) 

£^ 4S] ^S&|SVaj^5 ^^^^ ^. 

^=^^^ 3. 



^ll^^^TT ^12%H1 R'4 (1) -(CH2)i5 CH3, (2) -(CH2)i3 CH(CH3)2, (3) -(CHz),! CH(OH) (CH2) 

3CH3, (4) -(CH2),, CH(OH)CH2CH(CH3)2, (5) - (CH 2 ),2 CH (OH) (CH2 )2 CH3 , (6) - (CH 2 ) 13 CH (OH)CH 
2CH3. (7) -(CH2)u CH(0H)CH3, (8) -(CH2)i5 CH2 (OH), (9) -(CH 2)16 CH3, (10) - (CH 2 ) 13 C =0CH2 C 
H3, (11) -(CH2)i2 C=OCH2CH2CH3. (12) -(CHz),, C=0CH2CHzCHzCH3, (13) -(CH 2 )i3 CH3 , (14) -( 
CH2)n CH(CH3)2. (15) -(CH2),4 CHs^^ (16) -(CH2)i2 CH(CH3)2<a* ^^^S. Sfe ^^^^ 

£^ °ls] ^Sc]*i-^.«S <§. 

'^ll^i- ^^1 ^13%!- 4i-. %H1 ^4^1. R271- C, -Cs -^il<ai- ^^JA5 IS] ^^v-. o-| xge] 

5. 
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^14^H1 R^7} -CH3. -CHzCHg^^r -CHzCHzCHa-y* S^^^ IS] SflJ-^ S£^r -^l^l ^S^l 

6. 

Ml^l ^15%!- # %1-<^1 Si-^l^i nl^Sl- ^S^'SipH^Hli^i ^ HAG 004107 (DSM 13381) £^ ^o] 

n £fe ^^'fi'^l^ ^ *>4» 15] <^1^1-<^1 «ll<y= Bfl^l f^<Hl nfl^'W i^^HIH aflot 

'&S.^-]7]JL, oil- afl'^f Hfl^lS-^B] ^BlA]?H °J5lS oil- S|-*T-^ -^71-1- £^ *l^£l^ 

^^^^l- 7. 

cl^-31- ^E^^u>ol/.i]>- ^ HAG 004107 (DSM 13381) ^IS] iS<^lsfl £^ ^-Sigol^l ? ^Wl" S)-^!-^' IS] 
^16%1- ^ o^i^ 4€- 12] Sl-^i-1: 5E^ o]o^ >!!5]«v^ o.^ *l-§-5l^ <g2] ^IS 

^17%M1 SIo^A-l, y^vjLi 18 vflxl 351C5] ^£ ^ 6 ifl^l 85] pH"^^-] 317^^ ^^i^V^fl s.;^^^. g].^ aj-ig 

Ml^l ^le^i- o^:;^ -Sh -^Vofl ^o]^.:\_ A>-§-*>7l ^t!: 15] tl-^i"!: £^ 0)5^ aJ^i^i.^^^ gj^i] 



10. 

^U^i- ^11^1 ^16^1- ^ °]2=^ %H1 Siol^i. el^^l ^^l-§- ^'=^l5.Ai /l-^«]-7l 2]-S^A' 15] 3]-^i-l: ols] xgs] 

t}-3l:0^^^Hl^^. 

11. 

^mi- i-fl^l ^16%!- o^i^ Sio^^i, tail's /^ll^A-i X[^^7] ^ai-A] si-^v- ojo^ ^Se]«l-a]^5. 

^=\^^^ 12. 

^]1^^ ^^1 ^16^3- ^- o]- ^ tH] 4€- ^S]-<^ 15] ^^1-1: oio^ /(|5]tj-^ 0.3. *]-g-5l^ ^ opj-1- 

?>1=;*11«}-21 ;^1^1. 

13. 

^Ut'- ^11^1 ^16«J o]i-. %H1 4€- 15] il-^i-1- 5Efe oi5] ^Selfii-a]AS. ^-§-£l^ <§ ol^J-^- 

^ ^1^15] 
14. 
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^ HAG 004107 (DSM 13381). 
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